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(57) ABSTRACT

A tailgate assembly is provided for a cargo bed having a
bottom wall and a front, left and right side walls. An opening
is defined between the left and right side walls, and the
bottom wall. The tailgate assembly includes a first panel and
a second panel. The first panel is pivotally connected to the
bottom wall. The first panel is pivotable between a cargo-
retaining position and an unfolded position with respect to
the bottom wall. In the cargo-retaining position, the first
panel closes the opening. The second panel is pivotally
connected to the first panel. The second panel is pivotable
between a folded position and a ramp position. In the folded
position, the first panel and the second panel are substan-
tially parallel to one another and in the ramp position the first
and second panels extend from one another at an angle
greater than ninety degrees.
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1
BED MOUNTED WINCH AND RAMP

BACKGROUND
1. Field

The present disclosure relates to cargo beds of utility
terrain vehicles, and more specifically to winches and ramps
for cargo beds of utility terrain vehicles.

2. Description of Related Art

A utility terrain vehicle (UTV), or side-by-side vehicle
(SSV), also called a utility task vehicle is a small, 2- to
6-person four-wheel drive off-road vehicle. UTV’s have
powertrains similar to those of all-terrain vehicles (ATVs).
Some UTVs have a dumping rear cargo bed, which provides
room for a much larger load than most ATVs can haul,
without attaching a trailer. As shown in FIGS. 1A and 1B,
some UTV’s can also be outfitted with a motorized winch 1
located outside of a cargo bed 2 to raise and lower cargo into
the cargo bed 2. For example, some winches are mounted to
a panel behind a cab 3 of the vehicle, above raised side walls
4, 5, and 6 of the cargo bed 2, as shown in FIG. 1A. Also,
as shown in FIG. 1B, some winches 1 are mounted to a
raised front wall 5 of the cargo bed 2 or a rigid bar at or
above a top edge of the front wall 5.

As shown in FIG. 2, a UTV is shown with a pivotable or
dumping cargo bed 2. The cargo bed 2 includes a foldable
tailgate 6 at a rear end of the cargo bed 2. FIG. 2 shows the
cargo bed 2 in a raised (tilted) position with the tailgate 6
folded down. When the cargo bed 2 is raised, a rear edge 7
of' the tailgate 6 is located a distance (there is a gap G) above
the ground plane of the wheels.

SUMMARY

One aspect of the present disclosure to reduce the afore-
mentioned gap G to facilitate loading cargo from the ground
into a cargo bed of a vehicle is a tailgate assembly that can
be reconfigured into a loading ramp. In accordance with
various embodiments, the tailgate can deploy in various
ways to extend from the cargo bed downward toward the
ground forming an inclined ramp to facilitate moving cargo
into and out of the cargo bed. In embodiments, the tailgate
assembly is for a cargo bed extending from a forward end to
a rearward end. The cargo bed has a left side wall extending
at least partially from the forward end to the rearward end,
a right side wall extending at least partially from the forward
end to the rearward end, and a bottom wall extending at least
partially from the forward end to the rearward end, and
further extending at least partially between the left side wall
and the right side wall and defining an opening at the rear
end between the left and right side walls and the bottom
wall. The tailgate assembly includes a first panel and a
second panel. The first panel is pivotally connected to the
bottom wall and is pivotable between a cargo-retaining
position and an unfolded position with respect to the bottom
wall. In the cargo-retaining position, the first panel closes the
opening at the rear end of the cargo bed. The second panel
is pivotally connected to the first panel. The second panel is
pivotable between a folded position and a ramp position. In
the folded position the first panel and the second panel are
substantially parallel to one another and in the ramp position
the first and second panels extend from one another at an
angle greater than ninety degrees. In embodiments, the first
panel extends from a first end to a second end, and the
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second panel extends from a first end to a second end, and
the second end of the first panel is hingedly attached to the
first end of the second panel such that the second panel is
movable between the folded position and the ramp position.
In embodiments, the first panel and the second panel are
hingedly attached with a plurality of hinges spaced along
lengths of the first and second panels.

In embodiments, the first panel defines an end wall for the
cargo bed when the first panel is in the cargo-retaining
position. In embodiments, the second panel nests into the
first panel when the first panel is in the cargo-retaining
position and the second panel is in the folded position. Also,
in embodiments, the tailgate assembly further includes a
locking member configured to selectively retain the first
panel in the cargo-retaining position.

In embodiments, the tailgate assembly further includes a
limiting member coupled to the first or second panels
configured to limit an angular displacement of the second
panel between the folded position and the ramp position to
a predefined maximum angle, which may be, for example,
180 degrees. Also, in embodiments, the tailgate assembly
further includes a limiting member coupled to the first panel
and configured to limit an angular displacement of the first
panel between the cargo-retaining position and the unfolded
position to a predefined maximum angle, which may be 180
degrees.

In embodiments, the first panel has an upper flat side
facing at least partly upward in the unfolded position and the
second panel has an upper flat side facing at least partly
upward in the ramp position, and wherein the flat upper sides
of the first and second panels face in opposite directions
when the first panel is in the cargo retaining position and the
second panel is in the folded position. In embodiments, the
flat upper sides of the first and second panels face one
another when the first panel is in the cargo retaining position
and the second panel is in the folded position.

Another aspect of the present disclosure is a vehicle
having a cargo bed incorporating a tailgate assembly
described herein in accordance with the present disclosure.

Another aspect to facilitate loading cargo from the ground
onto the cargo bed is a winch assembly that is configured to
fix a winch to a cargo bed. The winch assembly includes a
winch having a motor and a housing for a spool configured
to be driven by the motor to wind and unwind cable from the
spool. Also, the winch assembly includes a mount extending
from the winch and having a base configured for fixed
connection to the bottom wall, or the front side wall, or the
bottom and front side walls of the cargo bed. Thus, the
mount provides a strong, reinforced connection of the winch
to the cargo bed.

In embodiments, the winch assembly further includes a
wiring harness connected to the winch and configured to
extend through a hole defined in the bottom wall of the cargo
bed and extend along an underside of the bottom wall of the
cargo bed. In embodiments, a height of the winch assembly
is less than a height of any of the front side wall, left side
wall, and right side wall of the cargo bed.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure is further described in the detailed
description which follows, in reference to the noted plurality
of drawings by way of non-limiting examples of exemplary
embodiments of the present disclosure, in which like refer-
ence numerals represent similar parts throughout the several
views of the drawings, and wherein:
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Prior Art FIGS. 1A and 1B show two types of winch
mounting locations on vehicles;

Prior Art FIG. 2 shows a raised cargo bed of a UTV with
cargo connected to a winch and assisted by an operator of the
winch;

FIG. 3A1is a left side view of'a UTV with a bed configured
in accordance with an aspect of the disclosure shown in a
raised position with tailgate ramp extended;

FIG. 3B is a left, rear, and top perspective view of the
UTYV shown in FIG. 3A and shown with a schematic load
with arrows showing a direction of cargo loading;

FIG. 4 shows an enlarged view of an exemplary bed-
mounted winch assembly shown in FIG. 3B, in accordance
with an aspect of the disclosure;

FIG. 5A is a schematic of the embodiment of the cargo
bed and tailgate assembly shown in FIGS. 3A and 3B;

FIG. 5B shows the tailgate assembly of FIG. 5A with the
first panel unfolded and the second panel folded;

FIG. 5C shows the tailgate assembly of FIG. 5B with the
first panel unfolded and the second panel unfolded in a ramp
position;

FIG. 5D shows the tailgate assembly of FIG. 5C with the
cargo bed raised;

FIG. 6 shows a detailed view of the tailgate assembly of
the UTV in a folded and stowed and cargo-containing
configuration with a first and second panels of tailgate
assembly contacting one another;

FIG. 7 is an enlarged view of the rear left corner of the
cargo bed shown in FIG. 6;

FIG. 8 shows the tailgate assembly of FIG. 6 with the
second panel of the tailgate assembly of FIG. 6 pivoted
upward and away from the first panel of the tailgate assem-
bly;

FIG. 9 shows a detailed view of a bracket hinge between
the first and second panels of the tailgate assembly shown in
FIGS. 6 and 8;

FIG. 10 shows the tailgate assembly in an intermediate
extended configuration;

FIG. 11 shows the tailgate assembly in a fully extended
ramp configuration;

FIG. 12 shows a view of a winch assembly mounted to the
bottom wall of the cargo bed in accordance with an aspect
of the disclosure;

FIG. 13 shows a view of the underside of the cargo bed
directly below the location of the winch assembly shown in
FIG. 12,

FIGS. 14-16 show wire routing between the winch assem-
bly shown in FIG. 12 to the underside of the cargo bed
shown in FIG. 13;

FIG. 17A is a schematic of an alternative embodiment of
a cargo bed and tailgate assembly;

FIG. 17B shows the tailgate assembly of FIG. 17A with
the first panel unfolded and the second panel folded;

FIG. 17C shows the tailgate assembly of FIG. 17B with
the first panel unfolded and the second panel unfolded in a
ramp position;

FIG. 17D shows the tailgate assembly of FIG. 17C with
the cargo bed raised; and

FIG. 18 shows an alternate embodiment of the tailgate
assembly shown in FIG. 10.

DETAILED DESCRIPTION OF THE
DISCLOSURE

The particulars shown herein are by way of example and
for purposes of illustrative discussion of exemplary embodi-
ments of aspects of the present disclosure only and are
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presented in the cause of providing what is believed to be the
most useful and readily understood description of the prin-
ciples and conceptual aspects of the present disclosure. In
this regard, no attempt is made to show structural details in
more detail than is necessary for the fundamental under-
standing of the aspects of the present disclosure, the descrip-
tion taken with the drawings making apparent to those
skilled in the art how the forms of the aspects of the present
disclosure may be embodied in practice.

Hereafter, embodiments of the present disclosure are
described with reference to the drawings. In this detailed
description, unless indicated otherwise, a word “front”
means the front (forward) side with respect to a vehicle body
front/rear direction (traveling direction). A word “rear”
means the rear (rearward or reverse) side with respect to the
vehicle body front/rear direction (traveling direction). Fur-
ther, a language “left/right direction™ or “lateral direction”
means a vehicle body transverse direction (vehicle body
width direction) perpendicular to the vehicle body front/rear
direction. Also, a word “upper” and a word “lower” respec-
tively refer to positional relationship in the perpendicular
direction (vertical direction) of the vehicle body, indicating
relationship in terms of ground clearance height.

FIGS. 3A and 3B show an example of work vehicle 30
configured in accordance with the present disclosure. Spe-
cifically, by way of an exemplary embodiment of a work
vehicle, a UTV 30 is shown in FIGS. 3 and 4. The UTV 30
includes a vehicle body frame 31, a suspension 32 (e.g.,
springs, gas struts, etc.) supporting the frame, and four
wheels 33 movably supporting the suspension and the
frame. The UTV 30 is powered by a motor 35, which may
be of any type, such as internal combustion engine, battery,
fuel cell, etc. In the example embodiment, the motor 35 is
located under a hood 36 at the front end of the UTV 30. The
UTYV 30 has a cab 37 located behind or rearward the motor
36. The cab 37 houses driver and passenger seats 38 and all
of the controls 39 for operating the UTV, such as steering
wheel, transmission gear selector, headlights switches, brake
pedal, etc., which are known in the art. The cab 37 is
generally formed as an open cage.

Behind or rearward of the cab 37, the UTV 30 includes a
cargo bed 40, which is pivotally attached to the frame 31 at
a hinge 41 to permit the cargo bed 40 to be pivoted (raised)
(as shown in FIGS. 3A and 3B) and lowered as a dump bed.
As used herein, “raised” and “lowered” refers to the vertical
position of the front end 40a of the cargo bed 40 relative to
the frame 31.

As shown in greater detail in FIG. 3B, the cargo bed 40
is arranged generally as an open top box having a bottom
wall 42, a front side wall 43, a right side wall 44, and a left
side wall 45. The cargo bed also includes a tailgate assembly
46 that selectively closes an opening defined between the
right and left side walls 44, 45, and the bottom wall 42. The
bottom wall 42, the right side wall 44, and the left side wall
45 extend from the front end 40a to the rear end 405 of the
cargo bed 40. The tailgate assembly 46 is pivotally attached
to the bottom wall 42, as discussed in greater detail here-
inbelow. In the exemplary embodiment, the three side walls
43, 44, and 45 of the cargo bed 40 are fixed to the base and/or
to one another at adjoining corners of the cargo bed 40.

As shown in FIG. 3A, the tailgate assembly 46 includes
a first panel 47 and a second panel 48 that are pivotally
attached to one another. The first panel 47 is pivotally
attached at a first end 47a to the bottom wall 42 of the cargo
bed 40 and is pivotally attached at a second end 475 to the
second panel 48. As shown in FIG. 3B, the first and second
panels can be configured into a loading ramp that extends
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substantially towards the ground. Thus, the second panel 48
extends the reach of the first panel 47 towards the ground,
which can facilitate moving cargo into and out of the cargo
bed 40.

As noted above, the cargo bed 40 is pivotally connected
to the frame 31 at a hinge 41 connecting the underside of
bottom wall 42 and the frame 31. The bottom wall 42, and
thus the entire cargo bed 40, is configured to rotate about
hinge 41 about 45 to 60 degrees with respect to the frame 31.
The UTV includes a hydraulic cylinder 60 that is pivotally
connected at one end 61 thereof to the frame 31 and at
another end 62 to the underside of the bottom wall 42 of the
cargo bed 40. The hydraulic cylinder 60 is configured to
extend and retract to respectively raise and lower the cargo
bed 40. The hydraulic cylinder 60 may be operated via
controls (e.g., 39) located inside or outside the cab 37, such
as under or alongside the cargo bed 40.

In addition, the cargo bed 40 shown in FIG. 3B includes
a winch assembly 50 that is fixed or otherwise mounted to
the bottom wall 42 and/or the front side wall 43 of the cargo
bed 40 near the front end 40a of the cargo bed 40. The winch
assembly 50 may be mounted as far forward as possible in
the cargo bed 42 to conserve space in the cargo bed 40. The
winch assembly 50 includes a motorized winch 51 mounted
or otherwise connected to a mount or frame 52 that is
configured to connect securely to the cargo bed 40. The
frame 52 is formed as a generally L-shaped bracket having
an upright or vertical portion 52a and a lateral portion 525
extending from the upright portion 52a. The upright portion
has a mounting flange configured to mount to the front side
wall 43 of the cargo bed 40. The lateral portion 525 has a
mounting flange that is configured to mount to the bottom
wall 42 of the cargo bed 40. The connection of the frame 52
to the cargo bed 40 can be made, for example, using various
types of fasteners, such as threaded fasteners. As shown in
the side profile view in FIG. 3A, when the winch 51 is
mounted in the cargo bed 40, it does not protrude above the
upper edges of the side walls 43, 44, 45 or the panels 47 and
48 of the cargo bed 40.

FIGS. 5A-5D schematically show the operation of the
tailgate assembly 46 shown in FIGS. 3A and 3B. As shown
in FIG. 5A, the tailgate assembly 46 is shown pivotally
attached to the bottom wall of the cargo bed 40. The first
panel 47 has a first end 47a that is pivotally connected to the
bottom wall 42 of the cargo bed 40. The first panel 47 also
has a second end 475 that is pivotally connected to a first end
48a of the second panel 48. In FIG. 5A, the tailgate assembly
46, and more specifically first panel 47, substantially closes
the rear end of the cargo bed 40 and, thus, the first panel 47
is shown in a cargo-containing position. Also, in FIG. 5A,
the second panel 48 extends parallel with the first panel 47
and is in a folded position. FIG. 5B shows the tailgate
assembly 46 in an intermediate configuration where the first
panel 47 is rotated about an axis A and the second panel 48
is rotated about axis B through the pivotal connections.
Owing to the center of mass of the second panel 48, the
second panel 48 remains substantially vertically oriented as
the first panel 47 rotates in the direction of arrow C. To fully
configure the tailgate assembly 46 into a ramp, the second
panel 48 can be rotated about axis B in the direction of arrow
D while the first panel 47 is allowed to rotate further in the
direction of arrow C. The result of this operation will be to
extend the tailgate panels 47 and 48 into the ramp configu-
ration shown in FIG. 5C. It will be appreciated that raising
the cargo bed 40 from the lowered position can increase the
angle p between the tailgate panels 47 and 48 and the bottom
wall 42 of the cargo bed 40, as shown in FIG. 5D.
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The ramp formed by the first and second panels 47 and 48
facilitates loading cargo into the cargo bed 40, especially
when using the winch assembly 50, since the vertical
distance G2 (FIG. 5C) between the second end 4856 of the
second panel 48 and the ground plane of the wheels is less
than the gap G (FIG. 2).

Further details of the construction of the exemplary
embodiment of the tailgate assembly 46 will now be pro-
vided with reference to FIGS. 6-11. FIG. 6 shows the tailgate
assembly 46 in a fully folded, upright, and stowed configu-
ration (cargo-containing configuration) in which the first and
second panels 47 and 48 are folded and extend parallel to
one another. Thus, the configuration of the tailgate assembly
46 in FIG. 6 corresponds to that shown in FIG. 5A. In FIG.
6, the right side of the tailgate assembly 46 is visible, but the
left side is not visible. However, the left and right sides of
the tailgate assembly are mirror images of one another.

The surfaces of the tailgate panels 47 and 48 shown and
visible in the configuration shown in FIG. 6 form the upper
surfaces of the ramp when the tailgate assembly is unfolded
and deployed in the ramp configuration shown in FIGS. 5C
and 5D. The upper surfaces of the first and second panels 47
and 48 are substantially planar to facilitate sliding of cargo
along the surfaces into and out of the cargo bed 40. More-
over, in the configuration shown in FIG. 6, the upper
surfaces of the first and second panels 47 and 48 face
opposite directions, namely forward and rearward.

In the embodiment shown, the heights of the side walls
43, 44, and 45 of the cargo bed 40 are substantially equal to
one another and also to the width W of the first panel 47 so
that the second end 475 of the first panel 47 is approximately
flush with upper edges of the side walls 43, 44, and 45 of the
cargo bed 40.

As shown in greater detail in FIG. 7, the first end 47a of
the first panel 47 is pivotally connected to a bracket 65,
which is fixed to a left side of the bottom wall 42 of the cargo
bed 40. The left side wall 44 includes a hook 66 that is
configured to engage a loop of a latch 67 to selectively lock
and unlock the tailgate assembly 46 in its fully folded and
stowed configuration. The latch 67 includes a handle 68 that
is configured to pivot about a vertical axis away (to the left)
from the tailgate assembly 46 to unlock the tailgate assem-
bly and to pivot towards the tailgate assembly to lock the
tailgate in its fully folded and stowed configuration. As
shown in FIG. 6, the handles 68 are in the locked position.

FIGS. 8 and 9 show the second panel 48 rotated upward
and away from the first panel 47 about 180 degrees from the
folded position shown in FIGS. 6 and 7, thereby exposing
undersides of the first and second panels. The first panel 47
includes side flanges 47¢ extending from an upper surface of
the first panel 47. Also, the second panel 48 includes side
flanges 48¢ extending from an upper surface of the second
panel. The flanges 47¢ extend generally from the first end
47a to the second end 475. The flanges 48¢ extend generally
from the first end 48a to the second end 48b. The lower
surface of the first panel 47 is generally planar with the
exception of reinforcement channels or corrugations 80, 81,
and 82 that extend horizontally along the length of the first
panel 47 from one side flange 47¢ to the opposite side flange
47c¢. Similarly, the lower surface of the second panel 48 is
generally planar with the exception of reinforcement chan-
nels or corrugations 82, 83, and 84 that extend horizontally
along the length of the second panel 48 from one side flange
48¢ to the opposite side flange 48¢. Reinforcement channel
82 straddles the joint between the first panel 47 and the
second panel 48 such that approximately one half of the
channel 82 extends along the first panel 47 and another half
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of the channel 82 extends along the second panel 48. The
reinforcement channels 80-84 stiffen the panels 47 and 48 to
limit deflection or bending in the vertical direction espe-
cially when loads are placed on the panels when they are
deployed in a ramp configuration shown in FIGS. 5C and
5D.

As shown in FIG. 8, the first and second panels 47 and 48
are pivotally connected with a plurality of discrete hinges
85, 86, and 87. In the exemplary embodiment, hinges 85 and
87 are located at the lateral sides of the panels 47 and 48,
while hinge 86 is located at a central location between the
side flanges 48¢ and 47c. The hinge 85 is formed by a
connection of the flanges 48¢ and 47¢ with a hinge pin. The
hinge 87 is formed by a connection of the flanges 48¢ and
47¢ on the left side.

As shown in greater detail in FIG. 9, the central hinge 86
includes one bracket 86a that is fixed to the portion of
channel 82 on the first panel 47 and one bracket 865 that is
fixed to the portion of channel 82 on the second panel 48.
The brackets 86a and 865 define hinge pin holes that align
and are connected together with a hinge pin 86c. Without
being bound by theory, the central hinge 86 significantly
stiffens the tailgate assembly 46 when the first and second
panels 47 and 48 are unfolded into a ramp configuration
shown in FIGS. 5C and 5D.

As shown in greater detail in FIG. 10, the side flanges 48¢
of the second panel 48 define notches 484 that receive a
corresponding reinforcement channel 81 of the first panel
47. This arrangement permits the second panel 48 to nest
within and between the flanges 47¢ of the first panel 47 when
the second panel 48 is in the folded position shown in FIG.
6. In order for the second panel 48 to nest into the first panel
47, the length of the second panel 48, measured between
flanges 48¢, is slightly less than the length of the first panel
47 measured between flanges 47c.

FIG. 10 shows the tailgate with the latches 67 unlocked
and the first and second panels 47 and 48 partially unfolded.
The range of rotation and extension of the first and second
panels 47 and 48 can be controlled or otherwise limited as
discussed below. For example, FIG. 10 illustrates a stop bar
100 that is fixed to the side flange 48¢ of the second panel
48. The stop bar 100 extends beyond the first end 48a of the
second panel 48. The stop bar 100 is configured to limit the
angular rotation of the second panel 48 with respect to the
first panel 47. In the embodiment, the stop bar 100 rotates
with the second panel 48 until it contacts the upper surface
of the first panel 47, which will occur when second panel
rotates about 180 degrees from the first panel 47. Once the
stop bar contacts the first panel 47, the angle between the
first and second panels 47 and 48 cannot increase.

Also, in the embodiment shown in FIG. 10, a cable or
brace 102 is connected from a point on flange 47¢ of the first
panel 47 to an attachment point 103 at the rear end of the left
side wall 44 of the cargo bed 40. The attachment point 103
may be configured as a cable retractor that is configured to
dispense or pay out cable 102 as the first panel 47 is rotated
downwardly and to wind up the cable 102 when the first
panel 47 is rotated upwardly. In one embodiment, the length
of the cable 102 or brace is of fixed length such that the
range of rotation of the first panel with respect to its
cargo-containing position is limited to a certain angular
range, such as, for example, 90 or 180 degrees. In some
circumstances, such as where the ground level behind the
rear end 405 of the cargo bed 40 drops off below the ground
plane of the wheels, it may be useful to configure the cable
102 to be selectively detachable at one or both of its ends to
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allow the first panel 47 to rotate further than permitted by the
cable 102 when it is attached at both ends.

FIG. 11, which is drawn to scale, illustrates geometrically
exemplary angles and relative dimensions of the cargo bed
40 and tailgate assembly 46. In the example shown in FIG.
11, the first panel 47 and the second panel 48 are coplanar
so that the angle between them is 180 degrees. Also, the
plane defined by the first and second panels 47 and 48 in the
configuration shown in FIG. 11 is coplanar with the bottom
wall 42 of the cargo bed 40. In the example embodiment, the
bottom wall 42 is rotated about 45 degrees with respect to a
horizontal axis. Also, the first panel 47 is rotated about 90
degrees with respect to its cargo-containing position. The
angle between the first and second panels 47 and 48 is 180
degrees. The angle o between the horizontal axis and the
second panel 48 is about 45 degrees.

FIG. 12 shows another embodiment of a bed-mounted
winch assembly 120 in accordance with an aspect of this
disclosure. The winch assembly 120 includes a motorized
winch 121 and a mounting structure or mount 122 connected
together and mounted to the bottom wall 42 of the cargo bed
40. The winch 121 has a housing 123 to house a spool (not
shown) for winding and unwinding a flexible cable (not
shown). The winch housing 123 includes a cable guide 124
through which the cable is configured to extend to guide the
cable into and out of the housing 123. The winch 121 is
connected to a motor 125 configured to drive rotation of the
spool to wind and unwind the cable. The housing 123 is
connected to the mounting structure or mount 122. The
mount 122 has a base or flange 126 that is configured to be
secured to the bottom wall 42 of the cargo bed with suitable
fasteners, such as threaded fasteners or rivets, although the
flange may alternatively be secured by welding. To reinforce
the connection of the base 126 to the bottom wall 42 of the
cargo bed 40 at the mounting location, a mounting plate 127
is fastened to the underside of the bottom wall 42 of the
cargo bed 40 directly under the base 126, as shown in FIG.
13. Thus, the mount 122 securely connects the winch 121 to
the cargo bed 40. Moreover, the mount 122 disposes the
winch 121 within the cargo bed 40 so that an uppermost
point of the winch assembly 120 is below the top edges of
the side walls 43, 44, and 45 of the cargo bed 40. In other
words, the winch assembly 120 does not protrude above the
cargo bed 40. Such a low-profile design may facilitate use of
an accessory cover (not shown) placed over the top edges of
the side walls 43, 44, and 45 of the cargo bed 40. Such cover
can be placed on the cargo bed 40 without interference from
the winch assembly 120.

In order to be able to operate the winch 121 with the cargo
bed 40 in the lowered and raised positions, electrical cabling
(harness) 141 to the winch 121 is routed from the winch 121,
through the bottom wall 42 of the cargo bed 40, and along
the underside of the cargo bed 40, as shown in FIGS. 14-16.
The cable routings permit use of the winch 121 throughout
the entire range of angular displacement of the cargo bed 40.
In embodiments, switches and controls to operate the winch
121 may be located in the cab 37 or on or around the cargo
bed 40.

Above, a concrete description is given based on the
embodiments according to aspects of the present disclosure.
However, the present disclosure is not limited to the above-
described embodiments and may be modified within a scope
not deviating from the substance of the present disclosure.

Within a scope not deviating from the substance of the
present disclosure, appropriate modifications may be made
to detailed structures and operations of each component
configuring the tailgate. For example, in the above-described
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embodiment shown in FIGS. 5-8 the underside of the first
and second panels face one another in the upright stowed
configuration of the tailgate (FIG. 5A). However, the present
disclosure is not limited to this. For example, modifications
can be made to the tailgate assembly 46 shown in FIGS. 5§
to 8 to permit the second panel 48 to fold into the cargo bed
40 in the upright configuration so that the upper surfaces of
the first and second panels 47 and 48 face one another, as
shown in FIG. 17A. This embodiment can permit a slightly
different deployment operation than the tailgate shown in the
embodiment shown in FIGS. 5 to 8. For example, upon
release of the latches holding the first panel 47 in its
cargo-retaining position (FIG. 17A), the first panel 47 will
fold down (FIG. 17B) without any accompanied unfolding
of the second panel 48 relative to the first panel 47. Then,
with the first panel 47 unfolded folded as shown in FIG.
17B, a user can unfold the second panel 48 away from the
first panel 47, as shown in FIG. 17C.

Also, in the above-described embodiment shown in FIG.
10, a cable or brace 102 is used to limit the range of angular
displacement the first panel 47 about its horizontal axis.
However, the present disclosure is not limited to this. For
example, a gas strut 180 may be used in place of the cable
102 to control the range and speed of angular displacement.
In addition, a gas strut that is biased in a retracted position
may be useful to control the rate of motion of falling tailgate
panels 47 and 48 to prevent stress on the brackets 65 from
the momentum of the tailgate panels as they unfold and/or
hit the ground or other objects. Another benefit of the gas
strut 180 is to assist the user in lifting the tailgate assembly
back into its fully folded and stowed configuration shown in
FIG. 5A.

In another embodiment, there may also be a gas strut 182
connected between the first and second panels 47 and 48.
The gas strut 182 may be biased towards an extended
position so that upon release of the latches 67, the strut 182
will extend to assist in rotating the second panel 48 relative
to the first panel 47 as the first panel 47 swings down.
Moreover, such gas strut 182 connected between the first and
second panels 47 and 48 can be used to assist the user in
positioning the second panel 48 without the user having to
bear the full weight of the second panel themselves upon
release of the latches 67.

In another embodiment, one or both of the aforemen-
tioned gas struts 180 and 182 can be substituted with linear
actuators that can be independently controlled to adjust the
angle of the first panel 47 relative to the bottom wall 42 of
the cargo bed 40 and the angle between the first and second
panels 47 and 48.

Also, in the above-described embodiment shown in FIG.
10, a stop bar 100 is used to limit the range of angular
displacement of the second panel 48 relative to the first panel
47. However, the present disclosure is not limited to this. For
example, in another embodiment, a stop bar release mecha-
nism may be provided to remove or disable the stop bar 100
to thereby permit the second panel 48 to freely rotate relative
to the first panel 47. Also, it will be appreciated that instead
of the stop bar 100 being connected to the side flanges 48¢
of the second panel 48, a similar stop bar may be connected
to the side flanges of the first panel 47c¢.

Also, in the above-described embodiment shown in FIGS.
8 and 9, three discrete hinges 85, 86, and 87 are employed
to hingedly connect the first panel 47 to the second panel 48.
However, the present disclosure is not limited to this. For
example, in other embodiments, a continuous piano hinge of
suitable rigidity may be used extending along the joint
between the first and second panels 47 and 48.
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Also, in the above-described embodiments shown in
FIGS. 5A-5D, the panels 47 and 48 are hingedly connected.
However, the present disclosure is not limited to this. For
example, in other embodiments, the panels 47 and 48 may
be telescopically connected such that panel 48 can extend
and retract telescopically with respect to panel 47. Such a
telescopic connection may take the form of one or more
sliding tracks or rails connecting the panels 47 and 48
together permitting panel 48 to slide relative to panel 47
between an extended position (ramp configuration) and a
retracted position (stowed configuration).

Also, in the above-described embodiments shown in
FIGS. 12 and 13, the mount 122 is secured to the bottom
wall 42 of the cargo bed 40. However, the present disclosure
is not limited to this. For example, the mount 122 may in
other embodiments alternatively be secured to both the
bottom wall 42 and the front side wall 43 of the cargo bed
40, or to only the front side wall 43 of the cargo bed 40.

It is noted that the foregoing examples have been pro-
vided merely for the purpose of explanation and are in no
way to be construed as limiting of the present disclosure.
While the present disclosure has been described with refer-
ence to exemplary embodiments, it is understood that the
words which have been used herein are words of description
and illustration, rather than words of limitation. Changes
may be made, within the purview of the appended claims, as
presently stated and as amended, without departing from the
scope and spirit of the present disclosure in its aspects.
Although the present disclosure has been described herein
with reference to particular structures, materials and
embodiments, the present disclosure is not intended to be
limited to the particulars disclosed herein; rather, the present
disclosure extends to all functionally equivalent structures,
methods and uses, such as are within the scope of the
appended claims.

What is claimed is:

1. A tailgate assembly for a tiltable cargo bed extending
from a forward end to a rearward end, wherein the tiltable
cargo bed is pivotally connected to a frame supporting the
tiltable cargo bed, and the tiltable cargo bed is configured to
rotate relative to the frame between a lowered position and
araised position, the tiltable cargo bed having a left side wall
extending at least partially from the forward end to the
rearward end, a right side wall extending at least partially
from the forward end to the rearward end, and a bottom wall
extending at least partially from the forward end to the
rearward end, and further extending at least partially
between the left side wall and the right side wall and
defining an opening at the rearward end between the left and
right side walls and the bottom wall, the tailgate assembly
comprising:

a first panel pivotally connectable to the bottom wall, the
first panel pivotable between a cargo-retaining position
and an unfolded position with respect to the bottom
wall, wherein in the cargo-retaining position, the first
panel closes the opening at the rearward end of the
cargo bed; and

a second panel pivotally connected to the first panel,
wherein the second panel is pivotable between a folded
position and a ramp position, wherein in the folded
position the first panel and the second panel are sub-
stantially parallel to one another and in the ramp
position the first and second panels extend from one
another at an angle greater than ninety degrees,

wherein the first panel includes a reinforcement channel
and the second panel includes notches that receive the
reinforcement channel,
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wherein the second panel nests into the first panel when
the first panel is in the cargo-retaining position and the
second panel is in the folded position such that the
reinforcement channel of the first panel is received
within the notches of the second panel, and

wherein the reinforcement channel and the notches are
arranged on lower-facing surfaces of the first panel and
the second panel, respectively, when the first panel is in
the unfolded position and the second panel is in the
ramp position.

2. The tailgate assembly according to claim 1, wherein:

the first panel extends from a first end to a second end,

the second panel extends from a first end to a second end,
and

the second end of the first panel is hingedly attached to the
first end of the second panel such that the second panel
is movable between the folded position and the ramp
position.

3. The tailgate assembly according to claim 2, wherein:

the first panel and the second panel are hingedly attached
with a plurality of hinges spaced along lengths of the
first and second panels.

4. The tailgate assembly according to claim 1, wherein:

the first panel defines an end wall for the tiltable cargo bed
when the first panel is in the cargo-retaining position.

5. The tailgate assembly according to claim 1, further

comprising:

a locking member configured to selectively retain the first
panel in the cargo-retaining position.

6. The tailgate assembly according to claim 1, further

comprising:

a limiting member coupled to the first panel or the second
panel configured to limit an angular displacement of the
second panel between the folded position and the ramp
position to a predefined maximum angle.

7. The tailgate assembly according to claim 6, wherein:

the maximum angle is 180 degrees.

8. The tailgate assembly according to claim 1, further

comprising:

a limiting member coupled to the first panel and config-
ured to limit an angular displacement of the first panel
between the cargo-retaining position and the unfolded
position to a predefined maximum angle.

9. The tailgate assembly according to claim 8, wherein:

the maximum angle is 90 degrees.

10. The tailgate assembly according to claim 1, wherein:

the first panel has an upper flat side and a lower corru-
gated side and the second panel has an upper flat side
and a lower corrugated side, and wherein the flat sides
of'the first and second panels face in opposite directions
when the first panel is in the cargo retaining position
and the second panel is in the folded position and
wherein the upper flat sides of the first and second
panels face upwardly when the first panel is in the
unfolded position and the second panel is in the ramp
position.

11. The tailgate assembly according to claim 1, wherein:

the left side wall and the right side wall have a side wall
height,

a height of the first panel and a height of the second panel
are each approximately the same as the side wall
height, and

with the first panel in the unfolded position and the second
panel in the ramp position, the first panel and the
second panel together form a ramp.

12

12. The tailgate assembly according to claim 1, wherein
a width of the second panel in a vehicle cross-wise direction
is less than a width of the first panel in the vehicle cross-wise
direction.

5 13. A vehicle comprising a tiltable cargo bed extending

from a forward end to a rearward end, the tiltable cargo bed

comprising:

a front side wall at the forward end;

a left side wall extending at least partially from the front
side wall to the rearward end;

a right side wall extending at least partially from the front
side wall to the rearward end; and

a bottom wall extending at least partially from the front
side wall to the rearward end, and further extending at
least partially between the left side wall and the right
side wall and defining an opening at the rearward end
between the left and right side walls and the bottom
wall; and

a tailgate assembly comprising:

a first panel pivotally connected to the bottom wall, the
first panel pivotable between a cargo-retaining posi-
tion and an unfolded position with respect to the
bottom wall, wherein in the cargo-retaining position,
the first panel closes the opening at the rearward end
of the tiltable cargo bed; and

a second panel pivotally connected to the first panel,
wherein the second panel is pivotable between a
folded position and a ramp position, wherein in the
folded position the first panel and the second panel
are substantially parallel to one another and in the
ramp position the first and second panels extend
from one another at an angle greater than ninety
degrees,

wherein the vehicle includes a frame supporting the
tiltable cargo bed,

wherein the tiltable cargo bed is pivotally connected to the
frame and the tiltable cargo bed is configured to rotate

relative to the frame between a lowered position and a

raised position,

wherein the first panel includes a reinforcement channel
and the second panel includes notches that receive the
reinforcement channel,

wherein the second panel nests into the first panel when
the first panel is in the cargo-retaining position and the
second panel is in the folded position such that the
reinforcement channel of the first panel is received
within the notches of the second panel, and

wherein the reinforcement channel and the notches are
arranged on lower-facing surfaces of the first panel and
the second panel, respectively, when the first panel is in
the unfolded position and the second panel is in the
ramp position.

14. The vehicle according to claim 13, further comprising

a winch assembly for the tiltable cargo bed, the winch

55 assembly comprising:

a winch including a motor and a housing for a spool
configured to be driven by the motor, the spool con-
figured to wind and unwind cable;

a mount extending from and supporting the winch, the
mount having a base configured for fixed connection to
at least one of the bottom wall of the tiltable cargo bed
and the front side wall of the tiltable cargo bed.

15. The vehicle according to claim 14, further comprising:

a wiring harness connected to the winch and extending
through a hole defined in the bottom wall of the tiltable
cargo bed and extending along an underside of the
bottom wall of the tiltable cargo bed.
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16. The vehicle according to claim 14, wherein:

a height of the winch measured in a direction perpendicu-
lar to an upper surface of the bottom wall of the tiltable
cargo bed is less than a height of any of the front side
wall, left side wall, and right side wall of the tiltable
cargo bed.

17. The vehicle according to claim 13, further comprising:

awinch assembly fixed to the tiltable cargo bed, the winch
assembly including:

a winch having a motor and a housing for a spool
configured to be driven by the motor to rotate the
spool to wind and unwind a cable from the spool;

a mount extending from the winch and having a base
fixed to at least one of the bottom wall of the tiltable
cargo bed and the front side wall of the tiltable cargo
bed.

10
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18. The vehicle according to claim 13, wherein:

the first panel extends from a first end to a second end,

the second panel extends from a first end to a second end,
and

the second end of the first panel is hingedly attached to the
first end of the second panel such that the second panel
is movable between the folded position and the ramp
position.

19. The vehicle according to claim 13, wherein:

when the tiltable cargo bed is in the raised position and the
first panel is in the unfolded position and the second
panel is in the ramp position, upper surfaces of the
bottom wall of the tiltable cargo bed, the first panel, and
second panel are coplanar to one another.

20. The vehicle according to claim 13, wherein a width of

15 the second panel in a vehicle cross-wise direction is less than

a width of the first panel in the vehicle cross-wise direction.
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